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Compared with conventional current transformers, a new kind of current 
transformer called optical current transformer (OCT) has many distinguished 
advantages. OCT has a vast application prospect in electric power systems. On the 
basis of completely analyzing and summarizing the development history and current 
technical situation, this dissertation emphatically studies fiber optical current sensors 
(FOCS) for the practicality requirements. 
Great linear birefringence produced by fiber bending reduces the sensitivity of 
FOCS, even submerges the Faraday magnetic-optical effect. This dissertation adopts 
annealing fiber as the sensing fiber, which can not only eliminate the linear 
birefringence arose from the fiber bending, but also reduces the inherent linear 
birefringence of the fiber. Two kinds of integrated devices are used aiming at the 
reflective fiber optical current sensors. One of them is polarizer-Faraday rotator  
(P-FR), while the other one is polarization beam splitter-Faraday rotator (PBS-FR). 
The utilization of integrated devices solves the former problem created by combining 
two discrete devices with fibers, decreases the dimensions and costs of this function 
device, increases its optical properties and stability. By uniting integrated devices and 
annealing fiber loop, the dissertation proposes three design schemes. 
According to the standard of electronic current transformer IEC60044-8 in 
electric power systems, this dissertation designs three samples of FOCS. Their 
performance tests validate that FOCS capability can be advanced by adopting 
integrated device. The accuracy tests of Sample 3 with integrated device basically 
measure up to IEC 0.2 Level. In the temperature characteristic tests, the detecting 
results indicate that the deviation value is less than 0.5% while the temperature is 
changes in the range of -40℃ ~ 40℃ by temperature revision. This dissertation 
prospects that temperature effect can be revised automatically by adding temperature 
parameters during signal processing, and temperature parameters are offered by 
optical pyrometer. 
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变电设备向更高的额定电压等级和更高的容量发展成为必然趋势。2006 年 11 月
17 日，国家发展和改革委员会以发改能源 [2006] 2576 号文件批复西北 750kV
兰州东至银川东、官亭至西宁输变电工程项目核准开工。它标志着国家正式同意
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